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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
allocating and adjusting a finger processing element by 
which timing misalignment is reduced in a CDMA receiver 
and .to provide the RAKE receiver. 

SOLUTION: A CDMA rake receiver 10 is provided with an 
antenna 12 which receives a spread spectrum RF signal 
that has a multi-pass component forming a multi-pass 
profile, a finger processing element 16 which is 
allocated to a specific propagation pass of the RF 
signal and also demodulates the propagation pass, a 
searcher unit 18 which acquires a series of measurement 
values from the multi-pass profile and has a prescribed 
timing resolution that separates adjacent measurement 
value from there, a finger allocation and control unit 
20 which reads a series of measurement values, derives a 
timing offset having higher resolution than the 
prescribed timing resolution of the unit 18 and 
allocates the element 16 to the bast candidate pass by 
using it and an integrating device 22 which integrates 
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(57) imm 

[*?S:3MS:] CDMA u— ^§:ff«S (10)15, -^A^^*?" 
* h7JURF{f-§-(24)^Sff-r^T ^7^(12) RFff#- 

(24) (d&t£cdg$r^7> {zmm xhii. t^Bm^^ 
m-tz?^ a&jiissR (16) £ , -^^^^^^^n^r 

^^^^-iry h«r#au, ^nSrtt^ 
7 ^ >#-#i3£B3lS (16) «r*fi«*i^;* (Cl'J 9 ^ X 5 7 
*f vtf-WlBT&tfffllB^s' h (20) ffiiBSixjtff 
LTW^fa #*r*ja-r (22) £ 




1 

1 ] CDMAilff ^f^-CttffltSR AK 

oT, 

■g-fiK^Srfl-rSiStW^^^ hvAlMRt (RF) ft 
WIT f 5 ^ / u ?■ ' ^ ^ n 7 y << / \s & m m U T JW 5£ fit co ^ J 1 J £r 

mmmn, wtmnfj ^ >^^mm^x^>x^m^ti. 
-r^^^^j^-rs :^aot, mp-f£fc#> copier 

at-rs^ S ls?-*7>* y h%m&~tZ>m>ft*'r y^X 

& <D#i*t^ ^ icttrts rake sft mv> y -f v ^-^a^s 

«RAKE S««M*3tf 5 7 -r V;ff-*!k3ffiBaf <Z>«'l!ii 

ttjfBRFff^toitita^^^u^L^^^^^v^ 

fi^titR F{f-*§-o^I£ 2if5^f yyt^m-t 
J£ffttC&Ti3:#>6^ <>: {CtoTfflfER Fff -f§r <DWltt^ & 

[W#*I4] ffi[|B2»:5^(i, Y = A*t 2 +B*t-h 

co^^u m (0) &mm&<Dm 

m (0) KSMRi-ssyseffi* ir, 

A - B + C = M(-1| 
C = M{0) 

A + B + C = Mf U 

fc x o r sis $ ti&mm v-* ?■ a o#?t-& 5 3 



(2) 11-261528 

[W*Jg5 ] JttJHE2&5£<7>fffjfEe~^i3:, 
[*2] 

t = (M(-T) - M{1)) /.(2*(MH) + M(T) - 2 *M(0))} 

ifeo 

o r ^ & $ ^ 5 it # jr 3 i5 m <o ^ m» 

*v-y7b, IftUZ&^frhtoffiUmiS.* 4 ^ ^y*y 

-ty v^mmmAEm^mm-r^^T yyt^^h,, mu 

r It, fflfa 2 ^sCA^b co 

gffiB»»ffili 1/1 6 t 1/4 £<7>MOffifflrtfC*>5!S 

[WsRigi 0] ftJlS^tti £tif'& 4 S V^^^ir s/ h 
<7>fHE»jBfg(i 1 / 8 ^ y -JXlh 6 «*Jg 8 tCfS«(D^- 

#«»S:tt5«:«^^^ (RF) ff 



3 

r-^^>m^, mum^^'r y~?\$ikfz, mm^comg 

[»*IB1 4 ] CDMAlft^fAT'ttltSRA 

^yi^/^^cz y 7 4 /u%Bf&~f %>W&<n-^ /u<f- 
#&*T*- 5 h^AftiiMl&lfc (RF) 

<ofi«^^(c»j^r ^ostrER Fft 9 mr 
m^m<Dmmt it, fWtasm^fiffi^fc^LT, sa 



(3) 1-261528 

&or, ffiiasft ^tifcR Fft^Sr^w ^^-rsfc^o 

f&ft$:7 <{ frflrZltZKD* #J|ER Fff ^rtomit s*Sl>A 
70 [|«*Jil6] mUy >( ftL3SS*tt, BKIBR F 

hsii*, wiaRFff^^i^ffixt^iic^^ti^v^-r 

5»3fc*Hl 4{Cia^coR AKEgfm 
fe^*+S»5jtJBl 7(lfEt(7)RAKEf:ftl e 

Sit*iil 9(cfE^(OR AKEffm 

^yuf^0#i^ yy/^fiorfflE h7t s/^^y^/u|^^ 
lEigCOR AKE§:ffm o 

50 m^<nm%&x?m.&f&ft*%:m^. 



5 

(Dr^^j^^—^t, m&wmztntzR Fit 

2lt^tW2i^-^^ h 5 fi>R ill 4iCfS 

fORAKE§(f« 0 

s£M& xi m t b ^ z> m m ffi *> ris 5 r 1 iz. 

J: or ffilHR Fff -§-0 fills -^/u^/^^^c 7 T -Y/u&ifi; 

r £ (c J; or ^fS^-Y ^><yJry-Zy h^^fcH-T^lf^ 

t = (MM) - M(1)) / (2 = 

r&c, Mts2^5t(c &&mumi£<? 4 s i/y*y± y 

hlit/ffibD, 1 / f laffilEBff^CD*^ s 
AKE^ffM* 

[»3ftJi2 6] ttjfs^ ^^-sij^rat^WJfti^-^s/ 
(i, Sflffi2ft^:S:ffior*ij^$nfcBii8sjs^^-r ^ 

WsRfl 2 3 {CfS^CO RAKE §f8 «o 
MS, ^ZE^^^L^offJfS2^^;^^omjf5li^^ 

2*^^C0fi1JlEJt^^-< S >^;t;7-fe 3/ h £HSo T¥U 
^^iX^ff^3l2 3(cEiORAKEl:ffi 0 

k e Sff «{c*5tt 57>r v^Ef — feSSsBoPS^-jSfer- 
or. 

r n 7 r ftt S S /^II 

#J*»£^-rs h 7^aUfti5IK«: (RF) ft 

ftffE^/u^/^{f-§-/&#(7> 1 o£1^v://u-f 61^v:7V^ 
y ; $ ti fc / u 7- ^ * ft * ja » <d m i b e# ^ > ^ u <d # 



(4) 1-261528 
JSl 4 ClEf(7)RAK ESff^o 

[W*Ji2 4] fifrfS2&5ti3, y = a * t 2 +B*t 

+ COfl0*S:^rL, ^flXStSi*, M (0) SriifflSSS<z> 

mffi'*xiztt-rzmfem* m (-d &o<m (d 
hem (o) (c»«-rsay^fiSi: ir, 

[»3] 

A - B + C = M(-1) 

c = mo) 

A + B + C = M("U 

10 tC < tor^«$n5JR^^^^^<75»P'C*>5W*JB2 3 
tCfB^cO RAK E§(fio 
[fS#il2 5] fttJlH 2 0C^OtfllBb°"^l3, 
[»4] 

(M{-1) + M(1) - 2* M(0)» 

RAKE$ffl(^(t 67^ y^f-MI^f^il^ 
[0 0 0 1 ] 

^ hv^iiit <o»^(cB8L, mz.n^m»7t»m (c 

DMA) RAKE§ffl{:^it5 7^y^»M^ 
(finger processing elements) (0#J^ r f^l §9~t~'So 
[0 0 0 2 ] 

[^*(OSIff] «F*»W*7£»tt (CDMA) ttffilft;* 
h 7 Ail ft tcoi^r^Stp-Cfc 19 , ■>{ -^uy, 

-k) fCjol/^r#^boo^6 0 CDMA^fATIl 
^ Se»««li^^-if{cj:ori^0#(c*^-$ix-5o cdm 

Ai/xTJ* n m<D & 7tmm.^y t a (^ *. « jg 

tfctftflSft (spectral efficiency) Oif^D-^ £iLT(-KW 
tl>J; 9^, -'^^ ^-Y — v-^S?W(path diversity te 
chnique)S:«orff v>y 1 

[0 0 0 3 ] i^ffcOBtllC, SMl^li, SflaSS* (pseudo- 
noise :Pr>f) ^?Utl¥(^nS^ = ---^ *v'^^-r^yiJ(u 
nique signature sequence) {C J: o r ^S&^ O^rix^ix 




T 

#J;thi\ Andrew J. Viterbi , TCDMA Principles of Sp 
read Spectrum Communication (^Hfc^^^ h"7-^iS{a 
(7>CDMAJil) J , Addison-Wesley Publishing, 199 
5 MarvinK, Simon, Jim K. Omura, Robert A. Sch 
oltz, and Barry K. Levitt , Spread Spectrum Com 
municat ions Handbook (ffiflfe;*^^ h "7 Ailfjf /n V K 
-fvt) J , McGraw-Hill, Inc. , I994fc if£r#HS £*t£: 

[0 0 0 4 ] fi&<£>*7G8H8c«£uift v-^xA J: t? KD 
MA^f A^#*IJt?*>S^tt, CDMA^rAll 
SJ*i"5«|jBJSK«: ( R F ) {f^co^;* 

£^T^£/£T*&£ 0 CDMAflttt, 
/i^^* (roultipath) J £ P£l£;h, -5 < o^O?4i:*^ 
^^ft^ft^^^Lt, i£ff«a>ib§:fi«~ Sill 

[0005] cDMA^rAii, :o/^^/^v' 

KEj l:ffI^fft5o RAKEgjfllt fe5S^ 
(W^.I*Rg!|M6iS5iE:line-of-sight delay ) <t fcfcg* b 

>^ii^^^5o AI»4RAKES(II» t (#J 
X.i£3 — 6) WRAKE^7Vf (rake branch) fc 51^ 
ft (finger) j ^ft5 a -r — 1334 

— Kf'J t) Ha X hftfzfo £§{f -^^^^^ ^7 1? V^/U L 



pj^P 11-261528 
8 

earcher)j <Z> 1J— 3" * — 13 , £{f«£>I'l 

ffi*<z>f&-?-5SS3:j!.otf tau off -§-S5B^>ffi:ffl* 

6o RAKEffflOH^Ii, — fetClE^f^^-COCDM 
A^-^^yU^: UT^*DT?*>So #'J*.i^ R. Price and 
P. E. Green, Jr , Ta Communication Technique for M 
ultipath Channel (-v/U?- /<7> *f- \ ^ /K£>ilfg & 
ffir) J , 46 Proc. Inst. Rad. Eng. 555-70 (March 19 
58) G. Cooper and C. McGillem CD TModern Commu 

nication and Spread Spectrum (^ftcDMitlkTfjfcW?; 
20 ^^<9 V=7^) J , Chapter 12, McGraw-Hill, NY, 198 

[0 0 0 6 ] 

[*W^»*UJ: 5 ^"TS»jS] -ftCRAKEgffl 

tt, i/ 2^y^f^mm {-r^t>^>-o. 25/ + 0. 

^^m^^, *\^X7 * ^#—i&mtfti»m*$i<>xm 
vmxhn&o 74 s -yii-%mx<n^mm^ x^x, § 
mm^t7 4 ^^-{cdo^r^jftWfc^ufcgiaJii* 

(PN) ^?U^60BB{-, ^>f^/^770>h^ 

fcfc (SNR) ^Bij^-fS/K BiJ«$nfc7 ix-A^^- 
h (FrameError Rate : FER) ^-f 5o ^'J A. 

^^^«^r% ^m^t-^CfcO. 2 5^^^CO^Y^ 
v^^^r^^^^htil d B (DJr—¥—X(D S N Rt7> 

nm&hfzh-to &mm$. ^<o£otemmxx.7-$: 

M$-< ^ i/V^^T =74* v CD 

(cdo^T^^T^^^J: 5 4«BS:tLTLS 5 C tic 
45. 

[0007] ^W^^r ^^-S'JSrtc:j:oTt>7tib$tu 

5(7 sr«b-r— ^-^r^^mm-r zitmz.. 



0 

K^x7^»^^0^-ii-5Ci^< , RAKE 
[ 0 0 0 8 ] 

:^^r-#, m^<r>y 4 i/tf—&mxv>W.9iv>fcit><D 
-rjU^stxm-Uri: h7 

[ 0 0 0 9 ] *aSW<7>*IJ^i**fc, 

& ^y^LTP5fir^7^if-iijir^ii 

[0 0 10] *5§M<^*fcSU<7>*lJ^(i, CDMAiifiv' 

t S R AK E SfSttR^iS «:«*t 5 C ^ * 
ISi^iocosftffisii, cDMAiiff v-^x^r-^ 
r ak Esm^tc&tf S7-f v^f— teass* <7>#) 

^ S: Jf^-T 5 ffigfe <D ^ /u?- ^ * ft ^fi£f> & =& -f S «:» * 

h7A«S*UflR* (rf) ft ^££m-t-5§:{f;*:^ 
;y-7 p i:, ^^y r ^/u^m^^xm^m^^M^mn-r 

iai5Efflttfff-§-3fia*^-riB«4: : e-rso cowans* 
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10 

■§-<7>ftfitf>^|fi^* (candidate path) Sr»JBiJ-f SStS'J^ 
[ 0 0 1 1 ] *^KC0gUC0|SaS1B«|^, CDMAilffv' 

W ^rAfffi*3ti5RAKESftl8!-fctt57-f & 

-i-ste**^ b5J*mmm&w (rf) ff-^-^^ft-r 

m&^-t&fr&m&'t&^tizx^x, mp-r^fc^o 
^^-r^. t>^mm-*jmx&>z>tetz>\$, f^^^? 

XMttZtlZ* ^^xm&£frtz? J ^^?*7± y b 

[0 0 1 2 ] &&m<n&izm<nnMmm&. cdmai 

30 ff^fA(C^^rtto5RAKE§ffl^it^, 
CWRAKEffflfj:, -7^f/^^D7r^^^M 

m (rf) ft**gfs-rs/^«>or , 7y/t 

^f— ^ass***, r Fff ^<D&j£<D&m^x^mmx'*! 
mxfov), &m£fttzm^z&i&^z£?\z.mK>mxb 

titz^^&'&m't&z. tfrx% z> 0 ryrtc^^ti 

^c^ — ^-Y— y h tt, RFfff(7)-7;!/f /^yn7 

m^m<D^\)^m^A,x% ^<D^m^<o^<Dm^ 
5<? h&m^xy ^ >tf—&mmm&M:£k<DmM/<x^mz> 



11 

lT5o MttZtitz? << y bit* V-fr 

h<D / &m£ntz\t¥f*^f&^, RAKE §:iB$kfi* h<Dtft 

l o o i 3 ] &&m<nm<nnMmmt$, cDMAiiftv- 

T y^fii^ir &o KIR*^ h ^^R Fff #0^vu^/-S 

^*ft ^j*#*>4>ft< t t>-p»L p^^^a^t 

[0014] 

(CDMA) Kf^fAtffflt^CDMARA 

AKEgff(^trt)l^ Lttit^^icait^ 
t&>6 0 

[0 0 15] T^x^^3?12i2, 1 oxfi^rnj: 

b7A>mmm&# (rd ft -^24^^{t-r6 0 

EUSUte', T V7"^-S3Bl2d^(OR Fff -§-24£§:{f It 
fgl<O^P#g26, /^M^7-f/^28, S2 0« 

££2613, R FfS#24fcL** !J TjgStSff#34&8Kj\ 
V K^J* 7>f ^^Z8(i> ilS^C DMAilft v-^X^CO 
Sr*ffiTaiS:7>f /U^ VX<Pm®$i$k (IF) {f-^36£r 

7 (branch) tC*-* !i T Jf|jK»ft -§-340P tlfttffijfc 

^^36$r^C> ^^^(downconvert) -f5 0 S^7^A-^ 
3212, m^±Ctz.m%RXf\M.&<Dm-%&. CDMAilff 

ft ^3 85: imo & z ti -e tt^js -r & o 
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[0016] *7 4 ^tf—im*:ti*:ti, mttRXfi\S.& 
ft ^*#38&O^OOffi^£§{f U RF{f*24<7>j@*GQ 
•vvu^/^ ^IltS J: St ibftSo Hlltcli3 
ocoy ^ 3fl^£ixT^£3&*, R AKE§{f#10i3 

ft!i<7?* (#>Jx.tt\ 4, 5, 6 ft if) co;^ L 

ofcBS«r*^stit*5 9 , ^i<7)^^>^— (i-ftfc>*> 

10 2, 7^ 3 ftif) <7)_bic£>6 0 ^7^f^" 1*7 

[0017] &y 4 >?f~ i6i* , imiXtftS^jS^*:^ 

V^EI&(sanipler)42 , 44, 46*^5 o T#^X 
^1 (CT^^42i , 44i , 46i ) (Mx.fl4 
2q , 44q , 46q ) 13, ^V^y V^IIIK^^tt^tlp 

t0^iaM»^tv^t5r^^TLt^6o 

3#^>7 P /l-48i , 48q O^^^V^I*, ^-<^V^/fSlJ 

20 m=*—y h52(cJ:ot^^^ti6^ v^y^ ^ v^ff 

#50{Cfe^-TS o ^-W-^VT'y >^54i , 54 Q^t^tC^ 
gfj^V^r; V^ 56l , 5 6 Q <D#4 * v^tt^rn^ii, 5g 
S£^58, 60com{cfe^i-rS3gMP#Patci:^ t, 

vt'/msi , 48 Q y ^ >-y{cm^Lxm#>htimm 

[0 0 181 #7>fy^l6lj:, =it^i/y h ft^iffM 

•Y'^y'U (reference pilot channel) ^ft5o ^rt^^X., 
P9#^^7 P /I^48i , 48q I*, h7ti/^ft^rt^ 
30 4 u y \ ^^Wi^<0^^y^?v^:^^r 6 0 n ^ h 

n j/ hf* f^i:^bt-t) £<^o *lt, 
t^fi^ P N ^^IjPNi , PNq ^ftot^ilfWf^ 

ix^o PNi .ROTNq I*, AAfS#i: LTiJ- ^ 

>^fi*50S:ftot PN^J««63(Cctot^iS*tLSo 
LE^fe^l*, TMobile Station-Base Station 

Compatibility Standard for Dual-Mode Wideband Spre 
40 ad Spectrum Cellular System if =^ X/U^E— KZuSrSt 

cwitt>J:^c mui&im-%tem-%&mmm6*, 66, 
68, 70(Cj:oTl5fFb, ^ntemx-\t£7zwtx&m%:n 
n-r^o ^^64, 66, 68, 7oa><b ^ffi^it #i*, a»* 

72, 74, 76, 78(C J;otta$iXt, ^S^nfcff-^8 
0, 82, 84, Setr^tl^tl^^'t^o Qy-i^/jS— 16 
i*, h 7 y*^^— ^SSSr^TL, ^^1*. h7t 
3/ ^ ^■■ir-*/^!*^^ 2/ + ^/^82, 84, 86<D, -P- 
5(7 fflX^Wi^vT'yL^SrSfSL, ^oflfy^^M 




13 

mm t §fta 10 ^ co ro <z> tc^m-r z>-*?v*f-** 

v-^tf 71-9413:, P#ffi?lj£jh, (time-aligned), -&J$£§22r 
^^^tir^fp^tb^ff l^ot, Aft 

^/u^^^<7>^n^ti^ii crews ttfciSfs^^^^ 
-*s&aw{c:*r-rsr irtc^^o imi&Tjqs3fcjs#38, 

y ^ ^^—mmxRximm^-y h2otc*5^rsw> 

Z K {m{kJa , ft {k)<f<t-kT c )cos(2ir/t + «» + 
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«^t5/:*!)l:, ^--^ h20tc J: or^^ix^o ^ 
h20^^b^{f "§-100 I*. R AKESffWiOfC^Cr 

Wfo? 4 i'JiirSr-f £fc<£>tc, leco-?: 

[0019] V^^y^^^2%RXI^^y^^^22 

HWi4*<6T£-£5w ^t»fc5o #l*.liR. Dixon, TSpre 
ad Spectrum Systemswith Commercial Applications 

A) j Wiley Intersc ience, p. 264(1994) 4:#RP, 

$*l,fcV\> CGD{&Ti3\ A. Viterbi , TcDMA Principle 
s of Spread Spectrum Communication (jfcWt^^P h "7 
■AilflTCDC DMAJI1) J , Add i son-Wesley, Chapter 
3 (1995) lCfc£*B8* (derivations) rtf*-*"5 

^0 r£^r-#6o OTA. IS, &^tcj;or-^x_ib4xJ; 
[0020] 

[«5] 

m{k)a Q n (k)sin(2/rft + 0}) * h{t-kT c ) (1) 



[0021] ::r*, m (k) ttkii^y^K-fc 

ju-cfot), t c (i^y^rarfcf!?, f t^tyrJ^R 
*rfct>, <m**n<z>*ir*>!?, h (t) isiUftmco^ 

yF^7^/^-{y/VM^|:r*fc5 0 *Im (k) 13 
[0 0 2 2 ] I2l:#ffit5^, iJ* — — y h 18 



— ^-V— 3.^3/ h 18 W , l^ffi^V^KHl|i&i02 1 SI 

Sf^v^/HHiKio2 Q t. m^:m^m^i04 t, 

30 AU— ^106 1 , 106 q b , ^ifil2^^^3/ hl08 £ £ 

ctor^^n^o 

[0 0 2 3 ] 
[*6] 



Z K (a' n (k)cos0 + a Q n {k)sin0)h(t-kT c ) * h'(t) 



(2) 



[0 0 2 4 ] a*B:1R**3Ri04 



sOfi^A^llO q I2#C [0 0 2 5 ] 

[«7] 

Z K (a a n (k)cos0 - a'Jk)sin0)hit-kT c ) * h'(t) 



(3) 



[0026] ::r\ h' (t) 4 ^^z2<o-f 

>'*/u;*jcS«rfc5o i£i£m3£i04 (i^j*iS?a:««(coin 

plex de-spreader) rfc>3, #7" s> V^^tC a 1 n 
(k) - j a Q n (k) $r»i^6 0 H ( t - k T c ) == 
H (t-kTc ) *h J (t) 7^raAi/- 
^106 oa*fc*5{t5fS-g-ii2 (^P^ri^^^) I* , 
[ 0 0 2 7 ] 

N c H(de/ay)e* 



[0 0 2 8 ] rfct? , ::t'dela y i^^^fetScfl 

104 r*ja*tu&PN^>f ^ ^^o^A^iSJErfcSo 

fi«2*^— y h 1 0 8 i3a!l3£ffi98H (delay) 2 
(CtfcfiTJi-S ct 9^C>f3:^CCO^t@^^ l 9^^<o , I S — 9 5 
I^o^rAT*I^7^;^ y >-^d^^(cfTfetuS 
^{S^-T^^:, m&te. 3/ 4f ^T'jgffilcMLTttl 
ldB, l/2^^^aSiE(c:*j-Lrtt4 dB, 3/8^ 
^ ^iSMt-^J" Cr 13 2 d B , l/4^^^3iM{-^Cr 
50 HldB, 1/ 87-y~7mmzttVX\$0. 2dBOt 
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-^-T-£>£ 0 tot, -y— ^-y— M8liftSW 
S£±eJD£Hi:TL*fc^£&flM\ ^ttli C DM A<D& 

[o o 2 9] #0*01 &mmz.&m-fzt, y^^^f- 

h y ^88(C^ 
^t^^So #<JX-f£\ R.Dixon , TSpread Spectrum Syst 
ems with Commercial Applications (jfth'WT ~f x ) *T — v' 
a ^XO^W&^^t f«7A^7W J ffl3J&, Wiley 
Interscience, p. 254-261 (1994) l\» ??* h 

7 s/^v^/i-— ^88(i — j§2£n 3> VfCj:o 

ma*ns^, co^-^w, mat? j^fx^nm 

[0 0 3 0 ] i3(??7o-ft-h^#ffitS^. #J*1 

-l'J^T&U^J^~ s> h20lc£oT^fT£ix6*Q ; ^ 
f j'/^StlTl/^o ^r^7 P 200 T*(i, ^~=^yb20 

4 3- h20J*^— *H"ISMc#LT^/i^aS;*£ 

ffiSr*-fd>ibT-*>So t**^CDMARAKESfl«t- 
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tot^fc, t, 1>— — M8(2, -9* — 

£\ ^ 1612— «tc, if — — 3.— y f^o^ 

>^#fl?t£ fflili*i/8) *fi"f 

^^^^ fij^rtc^^r ± t/ 2 (#Jx.i£± i/ 

4^3/^) /s:w?F?tiir-fcSo jB*iur4i:sffl«i7 

7<? ICfcoT, ?ff h7y^y^-7 p ^x7-SrttiEt5 
MW^CT^5t^53o rcoti*^, CDMACO 

^- y hisfaotibn^i^io^^ij^^i it 

^ [0 0 3 1 ] 3/^206 r*^, y h20li, Sff# 

(-rtet>-b, rnvrnxhthtz^^^^^zmmi-x^ 

te^yj >Jf— le^mft^ffi-rs^if 5*0 (wO^r^J 

V^f— 16a**IJffi "SlffiTft^ifc tbl±\ ^^iyh20l^^ 
J{? ^^^"212 X, ftS<7>^*i^^^^7-f >^—16(7>5*>^ 

20tt, ^^^^208 X, fS^ii^Ctt^^^; 
V^^-^-triy h^^t^igtULT, y>y- y72\0 X, 

>r i/tf-i6*mmmx't& 0 ht-^ox^^ti^. 

^ h20f^:. igffi^fcttS'JliiTJ*^ s^208, 2lO^Hffb 
[ 0 0 3 2 ] 3/^208 ^-^5/ h20li, 

40 m^/<yxt%hixz>mj£m%:&\<K M^^m^^^{Z^f 
^^^>^^-^^3/h 1/2^^ y$rf$m<w 

M (-1) , M (0) , M (1) (i^- — ^-r — 3/ h 

(0) «*so«ii^^(c^-t-siay3EflfiT-A»i3, m 
(-1) ^t^M (1) m (0) fcp^ur^bn^ 
ffly^te (-t^^^m c-i) ^.tu^M (D i^^n^ 

iX, 1/ 2 7"^^glt-f t-^Lt , M (0) 
50 l/ / 2^3/^^j^^^l/ / 2^3/^ P m^r^^) 0 
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ffi) T^J^^o R Fff ^-240-^/L-^/N'^^ p a 7 y 4 

[0 0 3 3 ] 
[*9] 

Y=A*t 2 + B*t + C (4) 

[0 0 3 4 ] T*i£l#T-£6 0 ^^)«a, b&j^c 
r. x (c 5 St 8 *> 5 a 

[0 0 3 5 ] 

[JS10] 10 

A - B -h C = MM) (5| 

[0 0 3 6 ] 
Hftl 1] 

C « M(0) (6) 

t - (MM) - M{1)) / (2 *<MM) 

[0 0 4 2] fcf — ^CO^-Y S >>{f*7-tey M*, t/f 

li, ^J^M^>-7 p y ^JSRfl (WIslfcL i/2f 

[0 0 4 3 ] ^0**aSiHi-**3*) 2»cififfilli, 

Tibas^t 8 ^, ? * v# Mt%$±m (dsp) 

ftfcS (omt LTiS:, ffS^^rii: 
fTT*#5^-f (MCU) #>5l,M*fiil<£> 

3 J: 5*-, i^ — ^--v — ^ M8(:J:5M (-1) , M 
(o) &£TfM (i) <7>m7£mfztf\$*~~y h20(Cj:o 

tm^5£«^5^\ cms, ;iixfe<z}«!i5£ffi 

13, h20(3\ v* — ^<z>SSrBiJ«-r-5ct 5, if— 

or, 9r- ^*siSco*S:*/Ml:U, dsp 4<? 

[0 0 4 4 ] |4 £r#9S-f £ <b , XT y 7"208 T*(7>7^ 
^#-»ISTXt5»]»a=s/ h20(cj:oT^n^^6 2 
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[ 0 0 3 7 ] 
1812] 

A + B -h C = M{1) (7) 

[0 0 3 8 ] 2#C5GOtr— tf— ^ ff #3*ft£;frr 

B#Pfl«fc»-r £ r. £ ic J: o T# tt £ e 
[ 0 0 3 9 ] 
[113] 

dY/dt = 2 * A *t + B = 0 (3) 

[0 0 4 0] 5t (5) - (8) ir&fr-itX t Co^rs 

[0 0 4 1 ] 
[*1 4] 

+ Mil) - 2*M(0))} (9) 

\/ z^-y^f?^ * ^ v^mm^m^xm^m^% 

Si:t^5 - i:*iS^br^5o »**D^>ii9 , 1/2^ 

y-?$<< ^ > y&Mmn&&<Dmm^* zmfc-t % t # 
ffl^^f^W7t S 'htti:fc, ^xy^204 r*gi 
^ot^5^5i:fflu ffiway^ffiM (o) (2o. 

tj/h^ + /-o. 5^^<7>£ r 6l;liiU -en-P 
fflHjaa3£fflM (- n rao. 3 5 6 3r-&>i2, fflea 

SU^fflM (1) YiO. 8 5 4 0t?*>S o (9) 

IT, t/2 = 0. 1 9 ^ $> ^(75 2^5^^^iblt^^-< ^ 

^^^^^^ ^ ^^wsE^wffiSr^-rs^-r ^ >y/m 

y h52^r^O X 0 t£7 A ^jf— 0. 19 

l/st^^SiT, l/8f ^111^0. 19f 

[0 0 4 5 ] L£>U Hf^tC, i^ — ^-V-^- " ^ h 18(C 
&^xmfe£fttz-?;i'^/<X'7* 7r 4 ^<nMVt\$. 2 

7r^Hl 0 5«c^$ix5^2»c<7??g^S:*rUT 1 b J: 
2ft«^J:5ai^^>f ^ 

^fc^^iX^IS^S^V-^r^^^^-U^iyCa prior 
i predict)-rsr i^r-*5o IggRco-^P^r -Y/M»« 
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±j&+Z<D\Z-&jEtom&i£o Zk&X% Cix^O^ 
^r-# So 

[0 0 4 6 ] 0 6 Sr#fiS-TSir, Jba*£> 2 &ifi©tc <fc o 

-S ^ y /^7ir ^ Hc»L< &S J; ^Pnr 

^O^T-^Sfc^tc, ^^^v^^-^-fe:^ MS, jEcd 

0 OteSfC^tC^kfC&S V—?\Z.ttX,X , II 5 <D*@ 

~^tfcfi£fc5. EsoffiMRMfett, I6lcj:or#b 
ixA>o2^TC^^r s> h^^oT^m^ixStt^-Y 

<Dv-—^^^um-r^ z.t&x% s Q 

[0 0 4 7 ] M5RXf6\Z.7F£tl1zmzttlrX, ttfo-f 

^-f S7c#>(C 0. 1 <7?«iE^Jt3£tf— ^ 

s> Hi, ft&ogI/^(:^Lr7^^-iJirS:0 
^-rS<7>lC^h>tLSo ^^^JtLTIj:, 

r b&X% So f^IEMl3 2&0^iEMT-&SOT\ ffiv^ 
[0 0 4 8 ] ±j£<D£ R AKESfS«10fi, 

5o Wx.ll 1/2^ y?ftmm<DV-^*-^~y b 

xFf&mxm\>mxzz t&x*z>. 1/ 4*/ti*i/8 

0. 06dBOf^SNR»*^4i:6T^^3o M 
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^^^^^tt^t^tsiiCctot, £vm.mx 

^ h££*H£? r. £^T-£S 0 

[0 0 4 9 ] 

tic* iil^S^i^lgO^^ klcfcfLT t>*fi^Aix 
5t^{CCDMARAKE§fIlr^ffl7^ ^^f— S'lS 

T*-rs<75(c«5-^^r-#S« Z^z., MM* y? ^ 
So r^y ^—> 3 v£H£rrsfc#>{^ _bMcor/u=f 

5h7 s^v^^n s/^rt-C*7-f 16M £oT|£ 

E3\ ^MRTfmm<DV>'7'juZ2&^^&XttfrZ>z.b 

20 9Q£7s istf—frmftfe b =7 y^l/if-Th J: 3(^1 

\,x 29&**t>mmzfti^* * ^ is?*7-^ y b\^mm 

-fSrir^T^So ^tityx., 7 s 1&<D<? 4 * v 

mm* v?/i'—7\z£^xmft£tiz>it&#)m*''>m&& 

^oM^4<45o J:IB<7)7^^yX^^f 9RAK 

E%:mm<nwjft(Dffl<D7 s >-zr-i6<Dmm$:, m&<DT 

[oo5o] nmttm&xm&zftxte^frfrftmnm 
mRTfm&ft\zffimzfrx&3i5£ 5*, 1*5^1 
Rxfimm&fe&-rzzk&9ihfrxib&. win 

^ i^?*7-t y h?rllilt5t^(:, teo^l^:^ 

[@i] t-ft-a^s'h^ 
^j^j^, mte&&tt&mx-7ik£tiz>ig.&<D7 4 istf—wk 
mmmt^^-r^n^^m^jtmm (cdma) rak 

[12] IliC/T^St-fir-ans'h^Ps/^ 

nr-^So 

so £MJU Moii/^ic^irSSfM^^Y ^ v 
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